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(57)Abstract: 

PROBLEM TO BE SOLVED: To more expand the cooling 
ability of an air conditioner and to carefully control the 
ability of the conditioner even when the load largely 
fluctuates by providing an active converter which 
generates a DC voltage by using inverter power which 
drives an induction motor and an active element from a 
three- phase AC power source. 
SOLUTION: An active converter is constituted by 
generating a voltage value 17 to a smoothing electrolytic 
capacitor 8 connected to the output of a transistor 
module 7. A high-order harmonic current contained in a 
ripple current generated when the converter is operated 
is reduced when an AC rector 3 is set to a value of 2- 
14mH. In addition, when the effective voltage value of a 
three-phase AC power source 1 is set at 200V, the DC 
voltage generated by the active converter is boosted to 
about 340V. Therefore, a higher voltage can be supplied 
to an induction motor 12 in a compressor and the 
varying range of the number of revolutions of the motor 

12 can be widened and, in addition, the controlling range of the ability of an air conditioner can 
also be widened. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The air conditioner with an inverter characterized by having the active converter which 
generates the direct current voltage supplied to the inverter power source which drives said 
induction motor, and said inverter power source in the multilocular air conditioner which consists 
of a refrigerating cycle to which two or more sets of the heat exchangers for interior units, the 
heat exchanger for exterior units, a four-way valve, and a compressor are connected, and an 
induction motor built in the compressor using an active element from a three-phase-alternating- 
current power source. 

[Claim 2] The air conditioner with an inverter characterized by setting to 0.2A from 2.3A the 3rd 
higher-harmonic-wave current [ 13th ] superimposed on said three-phase-alternating-current 
power source at least in a thing according to claim 1. 

[Claim 3] In a thing according to claim 1, the 3rd higher-harmonic current superimposed on said 
three-phase-alternating-current power source at least Under 2.30A The 5th higher-harmonic 
current more than 1.6A And more than [ under 1.1 4A and more than 0.8A ], The air conditioner 
with an inverter characterized by carrying out [ the 7th higher-harmonic current ] the 1 1th 
higher-harmonic current for the 9th higher-harmonic current to more than 0.2A from 0.33A more 
than 0.2A from 0.40A under 0.77A and more than 0.5A. 

[Claim 4] In a thing according to claim 1, the oddth 39 or less higher-harmonic current [ n-th ] 
or more [ which is superimposed on said three-phase-alternating-current power source ] by at 
least 15 Under A (0.15x15/n) And (0.12x15/n) the air conditioner with an inverter characterized 
by carrying out the eventh 40 or less higher-harmonic current [ m-th ] or more by eight to under 
A (0.23x8/m) and (0.18x8/m) more than A more than A. 

[Claim 5] In the multilocular air conditioner which consists of a refrigerating cycle to which two 
or more sets of the heat exchangers for interior units, the heat exchanger for exterior units, a 
four-way valve, and a compressor are connected, and an induction motor built in the compressor 
The transistor module which drives said induction motor, and the noise filter which was 
connected to the three-phase-alternating-current power source, and was prepared in each of 
each phase, The alternating current reactor which is the value of 2-1 4mH connected to said 
each noise filter, The air conditioner with an inverter characterized by having the transistor 
module for converters which generates the direct current voltage which the output of said 
alternating current reactor is connected and is supplied to said transistor module. 
[Claim 6] In the multilocujar air conditioner which consists of a refrigerating cycle to which two 
or more sets of the heat exchangers for interior units, the heat exchanger for exterior units, a 
four-way valve, and a compressor are connected, and an induction motor built in the compressor 
The transistor module which drives said induction motor, and the sensor which detects the 
direct current voltage supplied to said transistor module, U phase current sensor and V phase 
current sensor which detect the current of U phase which is the output of said transistor 
module, and V phase. The inverter circuit which outputs an PWM signal to said transistor module, 
The noise filter which was connected to the three-phase-alternating-current power source, and 
was prepared in each of each phase, The alternating current reactor connected to said each 
noise filter, and the transistor module for converters with which the fly wheel diode which the 
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output of said alternating current reactor is connected and rectifies the output was formed, The 
electrolytic capacitor which generates said direct current voltage by connecting the output of 
said transistor module for converters, and carrying out smoothness of the output, R phase 
current sensor and S phase current sensor which are formed between said alternating current 
reactor and said transistor module for converters, and detect the current of R phase of said 
three-phase-alternating-current power source, and an S phase, The isolation transformer which 
detects the electrical potential difference of each of each phase of said three-phase- 
alternating-current power source from the output of said noise filter, The air conditioner with an 
inverter characterized by having the converter circuit which outputs an PWM signal to said 
transistor module for converters in accordance with the electrical-potential-difference phase of 
the AC power supply of said three phase detected by said isolation transformer. 
[Claim 7] The air conditioner with an inverter characterized by using the output of said isolation 
transformer as the power source of said converter circuit in a thing according to claim 6. 
[Claim 8] The air conditioner with an inverter characterized by having the undervoltage disregard 
level of said direct current voltage beforehand determined as a means to detect said direct 
current voltage from the event of the power source of said converter circuit being turned on, the 
stability electrical-potential-difference disregard level beforehand defined exceeding said 
undervoltage disregard level, and a means to output an PWM signal to said transistor module for 
converters if the value of said direct current voltage exceeds said stability electrical-potential- 
difference disregard level in a thing according to claim 6. 

[Claim 9] The air conditioner with an inverter characterized by having a means to perform 
actuation and a halt of said converter circuit in a thing according to claim 6 according to the 
content of the transmission data sent and received between the exterior unit control circuit of 
an air-conditioner exterior unit, and said exterior unit control circuit and said inverter circuit. 
[Claim 10] The air conditioner with an inverter characterized by having the shutdown instruction 
currently performed between the exterior unit control circuit of an air-conditioner exterior unit, 
and said exterior unit control circuit and said inverter circuit, and a means by which said 
shutdown instruction performs actuation and a halt of said converter circuit in a thing according 
to claim 6. 

[Claim 1 1] A three-phase-alternating-current power source and the transistor module which 
drives an induction motor, The sensor which detects the direct current voltage supplied to a 
transistor module, and U phase current sensor and V phase current sensor which detect the 
current of U phase which is the output of a transistor module, and V phase, In the power 
converter which consists of an inverter circuit which outputs an PWM signal to a transistor 
module The noise filter which was connected to said three-phase-alternating-current power 
source, and was prepared in each of each phase, The alternating current reactor connected to 
said each noise filter, and the transistor module for converters with which the fly wheel diode 
which the output of said alternating current reactor is connected and rectifies the output was 
formed, The electrolytic capacitor which generates said direct current voltage by connecting the 
output of said transistor module for converters, and carrying out smoothness of the output, R 
phase current sensor and S phase current sensor which are formed between said alternating 
current reactor and said transistor module for converters, and detect the current of R phase of 
the AC power supply of said three phase, and an S phase, The isolation transformer which 
detects the electrical potential difference of each of each phase of the AC power supply of said 
three phase from the output of said noise filter, The power converter characterized by having 
the converter circuit which outputs an PWM signal to said transistor module for converters in 
accordance with the electrical-potential-difference phase of said three-phase-alternating- 
current power source detected by said isolation transformer. 

[Claim 12] The power converter characterized by using the output of said isolation transformer 
as the power source of said converter circuit in a thing according to claim 1 1. 
[Claim 13] The power converter characterized by having the undervoltage disregard level of said 
direct current voltage beforehand determined as a means to detect said direct current voltage 
from the event of the power source of said converter circuit being turned on, the stability 
electrical-potential-difference disregard level beforehand defined exceeding said undervoltage 
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disregard level, and a means to output an PWM signal to said transistor module for converters if 
the value of said direct current voltage exceeds said stability electrical-potential-difference 
disregard level in a thing according to claim 1 1. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About an air conditioner and a power converter, two or more [ at least ] 
sets of interior units are connected, and especially this invention relates to the air conditioner 
with an inverter which needs to control the cooling or heating capacity finely. 
[0002] 

[Description of the Prior Art] Conventionally, as for the air conditioner with an inverter, it was 
common to have constituted from a capacitor input mold rectifier circuit which used the diode 
module shown in JP,2-134314,A etc. in the converter circuit which makes the direct current 
voltage used as the power source of an inverter, and the electrolytic capacitor. Moreover, JP,4- 
121059,A is known as an example which obtains direct current voltage from the three phase 
power source from which large power is obtained using switching power components, such as a 
transistor module which is an active element. 
[0003] 

[Problem(s) to be Solved by the Invention] Generally, in order to enlarge cooling capacity of an 
air conditioner, the power supply must be enlarged and it is not avoided that generating of a 
higher harmonic benefits large the circuit where a capacitor input mold rectifier circuit is passive. 
Therefore, although a higher harmonic can be reduced by adding a reactor to the rectifier circuit 
of a capacitor input mold, the problem of the higher harmonic generated from an electric product 
and a power converter has been social-problerrHzed with amplification of product need, and 
reduction much more than future is needed. 

[0004] Moreover, if an inverter power source is not used, the problem that a higher harmonic 
occurs is lost, but when changing the load to an air conditioner sharply, or in order to improve a 
controllability more, the induction motor efficiently built in the compressor from mass AC power 
supply using the inverter power source must be driven. Furthermore, although it is suitable to 
use a three-phase-alternating-current power source as mass AC power supply, compared with 
generating an inverter power source generating the direct current voltage supplied to an inverter 
power source from the usual single-phase alternative current power source, generating of the 
higher harmonic wave becomes remarkable from a three-phase-alternating-current power 
source also including the opportunity of switching increasing. 

[0005] Although the power-source power-factor was raised and the direct current voltage which 
is an inverter power source had been obtained from the three-phase-alternating-current power 
source with the conventional technique of the above 2nd, about generating of a higher harmonic, 
it was not fully taken into consideration. The object of this invention solves the trouble of the 
above-mentioned conventional technique, when changing the load sharply like the multilocular air 
conditioner to which two or more sets of interior units are connected, expands cooling capacity 
more and offers the air conditioner in which fine capacity control is possible that it can respond. 
[0006] Furthermore, this invention is the trouble of the above-mentioned conventional 
technique, solves the problem of the higher harmonic generated from the power converter in the 
case of treating large power in comparison, and offers a low price power converter by the whole 
system. 
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[0007] 

[Means for Solving the Problem] The air conditioner of this invention is equipped with the 
inverter power source which drives an induction motor, and the active converter which 
generates the direct current voltage supplied to an inverter power source using an active 
element from a three-phase-alternating-current power source. Moreover, the 3rd higRer- 
harmonic current [ 13th ] superimposed on a three-phase-alternating-current power source at 
least is set to 0.2A from 2.3A. 

[0008] Furthermore, the 11th higher-harmonic current is carried out [the 3rd higher-harmonic 
current superimposed on a three-phase-alternating-current power source at least in the 
above / the 5th higher-harmonic current / the 7th higher-harmonic current ] for the 9th higher- 
harmonic current to more than 0.2from 0.33A A more than 0.2from 0.40A A more than under 
0.77A and 0.5A more than under 1.1 4A and 0.8A more than under 2.30A and 1.6A. 
[0009] Furthermore, the eventh 40 or less higher-harmonic current [ m-th ] is carried out [ or 
more / which is superimposed on a three-phase-alternating-current power source / by at least 
15 ] for the oddth 39 or less higher-harmonic current [ n-th ] eight or more to under A 
(0.23x8/m) and (0.18x8/m) more than A under A (0.15x15/n) and (0.12x15/n) more than A. 
[0010] Furthermore, it connected with the transistor module which drives an induction motor, 
and the AC power supply of a three phase, the output of an alternating current reactor was 
connected with the noise filter prepared in each of each phase, and the alternating current 
reactor which is the value of 2-1 4mH connected to each noise filter, and the air conditioner of 
this invention is equipped with the transistor module for converters which generates the direct 
current voltage supplied to a transistor module. 

[001 1] Furthermore, the transistor module which drives an induction motor and the sensor which 
detects the direct current voltage supplied to a transistor module, U phase current sensor and V 
phase current sensor which detect the current of U phase which is the output of a transistor 
module, and V phase, The inverter circuit which outputs an PWM signal to a transistor module, 
The noise filter which was connected to the AC power supply of a three phase, and was 
prepared in each of each phase, The alternating current reactor connected to each noise filter, 
and the transistor module for converters with which the fly wheel diode which the output of an 
alternating current reactor is connected and rectifies the output was formed, The electrolytic 
capacitor which generates direct current voltage by connecting the output of the transistor 
module for converters and carrying out smoothness of the output, R phase current sensor and S 
phase current sensor which are formed between an alternating current reactor and the 
transistor module for converters, and detect the current of R phase of the AC power supply of a 
three phase, and an S phase, It has the converter circuit which outputs an PWM signal to the 
transistor module for converters in accordance with the electrical-potential-difference phase of 
the AC power supply of the isolation transformer which detects the electrical potential 
difference of each of each phase of the AC power supply of a three phase, and the three phase 
detected by the isolation transformer from the output of a noise filter. 
[0012] Moreover, the output of an isolation transformer is used as the power source of a 
converter circuit in the above. Furthermore, if the undervoltage disregard level of said direct 
current voltage beforehand determined as a means to detect direct current voltage from the 
event of the power source of a converter circuit being turned on, the stability electrical- 
potential-difference disregard level beforehand defined exceeding the undervoltage disregard 
level, and the value of direct current voltage exceed a stability electrical-potential-difference 
disregard level, it has a means to output an PWM signal to the transistor module for converters. 
[0013] Furthermore, it has a means to perform actuation and a halt of a converter circuit, 
according to the content of the transmission data sent and received between the exterior unit 
control circuit of an air-conditioner exterior unit, and an exterior unit control circuit and an 
inverter circuit. 

[0014] Furthermore, it has the shutdown instruction currently performed between the exterior 
unit control circuit of an air-conditioner exterior unit, and an exterior unit control circuit and an 
inverter circuit, and a means by which a shutdown instruction performs actuation and a halt of a 
converter circuit. Moreover, the noise filter which the power converter by this invention was 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejye 



2/27/2006 



JP,09-065659,A [DETAILED DESCRIPTION] 



Page 3 of 9 



connected to the three-phase-alternating-current power source, and was prepared in each of 
each phase, The alternating current reactor connected to each noise filter, and the transistor 
module for converters with which the fly wheel diode which the output of an alternating current 
reactor is connected and rectifies the output was formed, The electrolytic capacitor which 
generates direct current voltage by connecting the output of the transistor module for 
converters and carrying out smoothness of the output, R phase current sensor and S phase 
current sensor which are formed between an alternating current reactor and the transistor 
module for converters, and detect the current of R phase of the AC power supply of a three 
phase, and an S phase, It has the converter circuit which outputs an PWM signal to the 
transistor module for converters in accordance with the electrical-potential-difference phase of 
the three-phase-alternating-current power source detected by the isolation transformer which 
detects the electrical potential difference of each of each phase of the AC power supply of a 
three phase, and the isolation transformer from the output of a noise filter. 

[0015] Furthermore, the above-mentioned power converter is characterized by using the output 
of an isolation transformer as the power source of a converter circuit. Furthermore, the above- 
mentioned power converter is characterized by having a means to output an PWM signal to the 
transistor module for converters, when the undervoltage disregard level of the direct current 
voltage beforehand determined as a means to detect direct current voltage from the event of 
the power source of a converter circuit being turned on, the stability electrical-potential- 
difference disregard level beforehand defined exceeding the undervoltage disregard level, and the 
value of direct current voltage exceeded the stability electrical-potential-difference disregard 
level. 
[0016] 

[Function] In this invention, since the induction motor of an air conditioning machine is driven 
with an inverter power source, when changing a load sharply by a halt of operation in each part 
store, initiation, etc., for example like a multilocular air conditioner, good sufficient response of a 
controllability is attained by changing the frequency of the PWM signal which drives an inverter 
power source. Moreover, although it takes for an air conditioner to large-scale-ize as a system, 
cooling or heating capacity is needed greatly and a power supply must be enlarged since the 
direct current voltage supplied to an inverter power source is generated from a three-phase- 
alternating-current power source, compared with the case where reservation of the capacity 
uses a single-phase alternative current power source, it can carry out efficiently. Furthermore, it 
makes it possible to return a current to a power source so that the so-called active converter 
may be constituted and generated, for example using the active element according direct current 
voltage to a transistor module etc. and it may become the same phase as the electrical potential 
difference of a three-phase-alternating-current power source from a three-phase-alternating- 
current power source. 

[0017] By this, the opportunity of switching can increase, generating of the higher harmonic 
which flows into the power source can be controlled by practical use level also in the three- 
phase-alternating-current power source to which generating of a higher harmonic becomes 
remarkable, and improvement much more than future can be enabled. Here, a converter means 
the part which generates direct current voltage from AC power supply, and the active converter 
means using an active element for a converter. Moreover, compared with the conventional 
capacitor input mold which does not use an active element, a higher electrical potential 
difference is generable by generating direct current voltage by the active converter. Therefore, 
the adjustable range of the rotational frequency of a compressor can be made large more. It 
becomes possible to solve the opposite conditions that change the load sharply by the above like 
the multilocular air conditioner to which two or more sets of interior units are connected, or 
generating of the higher harmonic which flows into a power source with large-capacity-izing in 
the air conditioner to which large capacity-ization progresses increasingly will increase from now 
on. 

[0018] Moreover, in the above, the air conditioner which secured engine performance, such as 
cooling capacity sufficient as a multilocular air conditioner, and was reduced to sufficient value in 
generating of a higher harmonic can be constituted by setting to 2.3A to 0.2A the 3rd higher- 
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harmonic current [ 13th ] superimposed on a three-phase-alternating-current power source at 
least. 

[0019] The 3rd higher-harmonic current superimposed on a three-phase-alternating-current 
power source at least Furthermore, under 2.30A The 5th higher-harmonic current more than 
1.6A And more than [ under 1.1 4A and more than 0.8A ], The 7th higher-harmonic current under 
0.77A and more than 0.5A by carrying out the 1 1th higher-harmonic current for the 9th higher- 
harmonic current to more than 0.2A from 0.33A more than 0.2A from 0.40A The engine 
performance in which it can sufficiently respond can be secured to the big load effect by change 
of cooling capacity sufficient as a multilocular air conditioner, and the number of driver's stands 
etc., without reducing only generating of a higher harmonic too much. 

[0020] The oddth 39 or less higher-harmonic current [ n-th ] or more [ which is superimposed 
on a three-phase-alternating-current power source ] by at least 15 Furthermore, under A 
(0.15x15/n) More than A and (0.12x15/n) by carrying out the eventh 40 or less higher-harmonic 
current [ m-th ] or more by eight to under A (0.23x8/m) and (0.18x8/n) more than A Without 
reducing generating of a high order higher harmonic too much especially, the interference to OA 
equipment, such as a personal computer and a word processor, can be prevented, and the engine 
performance in which it can sufficiently respond can be secured to the big load effect by change 
of cooling capacity sufficient as a multilocular air conditioner, and the number of driver s stands 
etc. 

[0021] Furthermore, a noise filter is prepared in each of each phase of the AC power supply of a 
three phase, the alternating current reactor which is the value of 2-1 4mH is connected to each 
noise filter, and the output of an alternating current reactor is connected to the transistor 
module for converters which generates direct current voltage. The high order higher-harmonic 
current included in the ripple current generated by actuation of a converter by it is reduced. 
[0022] Furthermore, operation of an air conditioner is finely controllable by having the sensor 
which detects the direct current voltage which shall depend actuation of an induction motor on a 
transistor module, and is supplied to a transistor module, U phase current sensor and V phase 
current sensor which detects the current of U phase which is the output of a transistor module, 
and V phase, and the inverter circuit which outputs an PWM signal to a transistor module, 
supervising a current according to the load for the induction motor which is a compressor motor. 
A higher-harmonic current can be first reduced by taking the ripple current from the first by 
distortion of AC power supply, a switching noise, etc. by preparing a noise filter in each of each 
phase of the AC power supply of a three phase moreover, and connecting the output of an 
alternating current reactor with the alternating current reactor connected to each noise filter. 
Furthermore, the transistor module for converters with which the fly wheel diode which rectifies 
the output of an alternating current reactor was formed, The electrolytic capacitor which the 
output of the transistor module for converters is connected and carries out smoothness of the 
output, R phase current sensor and S phase current sensor which are formed between an 
alternating current reactor and the transistor module for converters, and detect the current of R 
phase of the AC power supply of a three phase, and an S phase, The isolation transformer which 
detects the electrical potential difference of each of each phase of the AC power supply of a 
three phase from the output of a noise filter. In accordance with the electrical-potential- 
difference phase of the AC power supply of the three phase detected by the isolation 
transformer, an active converter consists of converter circuits which output an PWM signal to 
the transistor module for converters. A higher-harmonic current can be reduced by passing a 
current which becomes the same phase as the electrical potential difference of a three-phase- 
alternating-current power source by this to a power source by actuation of a converter circuit. 
[0023] Furthermore, in the above, by using the output of the isolation transformer for detecting 
an electrical potential difference as the power source of a converter circuit, it becomes 
unnecessary to prepare the transformer for the power sources of a converter circuit separately, 
and becomes advantageous [ in cost ] that much. Moreover, from an isolation transformer, since 
a power source can be made to three circuits, the current supply to other circuits becomes 
possible, and it can contribute to low-pricing by the system whole greatly. 
[0024] Furthermore, as a means to detect the direct current voltage supplied to an inverter 
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power source from the event of the power source of a converter circuit being turned on, the 
detection sensor of direct current voltage is formed and the undervoltage disregard level of 
direct current voltage and the stability electrical-potential-difference disregard level beyond a 
undervoltage disregard level are defined beforehand. And a converter circuit will output an PWM 
signal to the transistor module for converters, if the value of direct current voltage exceeds a 
stability electrical-potential-difference disregard level. Specifically, the microcomputer prepared 
in the converter circuit is used as this means. Thereby, when there is no direct current voltage 
in a sufficiently high electrical potential difference, a halt of operation is possible for the time of 
the usual control as lack of an electrical potential difference, when the power source of the main 
circuit of an air conditioner is moreover switched on, the actuation as an active converter can 
be started automatically and the need of outputting the operating command of an active 
converter from another circuit etc. can be abolished. 

[0025] According to furthermore, the content of the transmission data sent and received 
between the exterior unit control circuit of an air-conditioner exterior unit, and an exterior unit 
control circuit and an inverter circuit By performing actuation and a halt of a converter circuit, 
as transmission data, for example The identification code from an exterior unit control circuit, a 
classification code, length data, the address, A frequency command, an acceleration command, 
an operation situation, a capacity code, a model code, BCC, etc.. From an inverter circuit, it can 
opt for actuation and a halt of a situation to various conditions, such as identification code, a 
classification code, length data, the address, the secondary current, direct current power, a halt 
factor, operation frequency, a direct-current-voltage detection value, and BCC, then a converter 
circuit the optimal. 

[0026] Furthermore, it can make it unnecessary for it not to be necessary to output the signal 
which orders an exterior unit control circuit and an inverter circuit operation and a halt of an 
active converter by having a means to perform actuation and a halt of a converter circuit, and to 
add an excessive circuit and the input/output port of a microcomputer by operation currently 
performed between [ from an exterior unit control circuit ] the exterior unit control circuit of an 
air-conditioner exterior unit, and the inverter circuit, and stop instruction. 

[0027] In addition, a means to perform actuation and a halt of a converter circuit means judging 
automatically whether a converter circuit does not have to supervise the data currently 
transmitted between an exterior unit control circuit and an inverter circuit, for example, 
command frequency data, real frequency data, halt factor data, etc., and haves to carry out 
actuation as an active converter, and the microcomputer specifically prepared as a converter 
circuit is used. 

[0028] Moreover, when treating large power in comparison by applying the body of this invention 
to a power converter, the higher harmonic wave generated from a power converter can be 
practically reduced to satisfying extent, and balance with the engine performance can be 
improved by the low price by the whole system. Furthermore, by using the output of an isolation 
transformer as the power source of a converter circuit in the above-mentioned power converter, 
it becomes advantageous in cost and can contribute to low-pricing as a system also including 
the circuit attached to others especially. 

[0029] Furthermore, the above-mentioned power converter leads to the cutback of the 
input/output port of a microcomputer, and can reduce the cost in the system equipped with the 
microcomputer by having the undervoltage disregard level of the direct current voltage 
beforehand determined as a means detect direct current voltage from the event of the power 
source of a converter circuit being turned on, the stability electrical-potential-difference 
disregard level beforehand defined exceeding the undervoltage disregard level, and a means will 
output an PWM signal to the transistor module for converters if the value of direct current 
voltage exceeds a stability electrical-potential-difference disregard level. 
[0030] 

[Example] The example of this invention is explained with reference to drawing 1 thru/or drawing 
3 , and drawing 10 . Drawing 1 is the block diagram showing a refrigerating cycle to the Lord of 
the air conditioner with an inverter which is one example of this invention. Similarly drawin g 2 is 
control-block drawing showing the control element consisting mainly of an interior unit control 
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circuit and an exterior unit control circuit. Drawin g 3 shows the block diagram showing the active 
converter and inverter of an air conditioner with an inverter which are one example. According to 
one example, drawing 10 is one of the obtained results, and shows the desired value and the 
experimental result of the regulation especially in the oddth higher harmonic. 
[0031] In drawin g 1 , it connects with two or more heat exchangers 38 for interior units, and the 
heat exchanger 39 for exterior units, and the refrigerating cycle 40 is constituted by the four- 
way valve 41 which changes the flow direction of the refrigerant in a refrigerating cycle 40 with 
cooling and heating, and the compressor 42. A compressor 42 has an induction motor 12 inside, 
and performs inhalation, compression, and the regurgitation of a refrigerant according to the 
rotational frequency of an induction motor 12. Furthermore, an inverter 43 generates the inverter 
power source which drives an induction motor 12 from the three-phase-alternating-current 
power source 1, and carries out revolving speed control of the induction motor 12 in a 
compressor 42. 

[0032] In control-block drawing of drawin g 2 , there is an interior unit control circuit 47 in an 
interior unit 49, there is an exterior unit control circuit 35 in an exterior unit 50, detection 
equipment 45 and the fan motor 46 for interior units are connected to the interior unit control 
circuit 47 whenever [ room air temperature ] with a remote controller 44, and the fan motor 48 
for exterior units is connected with the four-way valve 41 in the exterior unit control circuit 35. 
Between the exterior unit control circuit 35 and the inverter circuit 14, in order to transmit data, 
such as operation and stop instruction of an inverter, and an inverter operation frequency 
command, data are transmitted according to the transmission line 36. 

[0033] Hereafter, the part of the inverter power source driven by changing the frequency of an 
PWM signal is explained to a detail as the active converter which generates direct current 
voltage using an active element from AC power supply. In the air conditioner which secured 
engine performance, such as sufficient cooling capacity, a table 1 shows the desired value (IEC 
1000-3-2) of the regulation for every degree of that higher-harmonic current to generate, and if 
it carries out to below this value, it can make practical reservation of the capacity of an air 
conditioner, and generating of a higher harmonic. (A definition and a measuring method are based 
on IEC standards.) 
[0034] 
[A table 1] 
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[0035] Similarly in drawin g 3 , the transistor module 7 is connected with the noise filter 2 
prepared in each phase from the three-phase-alternating-current power source 1 through the 
alternating current reactor 3. The converter circuit 13 performs detection 16 of a power-source 
current from the current sensors 5 and 6 connected with the detection 1 5 of the isolation 
transformer 4 connected with the output of a noise filter 2 to supply voltage, and the output of 
the alternating current reactor 3, and outputs the PWM signal 19 for a current which becomes 
the same phase as the electrical potential difference of the three— phase— alternating— current 
power source 1 from these values. That is, an active converter is constituted by generating the 
electrical-potential-difference value 17 to the electrolytic capacitor 8 for smooth connected to 
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the output of the transistor module 7. When the load effect of a multilocular air conditioner is 
taken into consideration, the value of an electrolytic capacitor 8 is good to make it 2000-5000 
micro F. Here, the high order higher-harmonic current included in the ripple current generated by 
actuation of a converter is reduced by making the alternating current reactor 3 into the value of 
2-1 4mH. Moreover, if electrical-potential-difference actual value of the three-phase- 
alternating-current power source 1 is set to 200V, pressure up of the direct current voltage 
generated by the active converter will be carried out to about 340V. On the other hand, in the 
conventional capacitor input mold which does not use an active element, by an insertion loss 
etc., it is about 270V and an active converter can generate a higher electrical potential 
difference. Therefore, a capacity control range can be expanded to the induction motor 12 of the 
compressor 42 interior, without becoming possible to supply a higher electrical potential 
difference, being able to make large more the adjustable range of the rotational frequency of an 
induction motor 12, and increasing the capacity of a compressor 42, even if it is the same power 
source. 

[0036] The compressor motor 12 is connected to the transistor module 9 which used output 
voltage 17 as the power source. The electrical-potential-difference value 17 of the electrolytic 
capacitor 8 for smooth connected as the motor current 18 and a power source of the transistor 
module 9 from the current sensors 10 and 1 1 connected with the output of the transistor 
module 9 is inputted, and an inverter circuit 14 outputs the PWM signal 20 which drives the 
transistor module 9. And thereby, an inverter is constituted. 

[0037] ****** [ regulating the higher harmonic of each degree like the numeric value shown in a 
table 1, for example, setting to 0.2A from 2.3A the 3rd higher-harmonic current generated in 
direct current voltage, ] in an air conditioner with the above converters and inverters when 
engine performance, such as sufficient cooling capacity, is secured and generating of a higher 
harmonic can be reduced to sufficient value. 

[0038] Moreover, the desired value of the regulation on which the degree of a higher harmonic is 
superimposed by the three-phase-alternating-current power source at an axis of ordinate, and 
the current value by the experimental result are shown on an axis of abscissa by drawing 10 . At 
least the 3rd higher-harmonic current Under 2.30A and more than 1.6A The 7th higher-harmonic 
current under 1.1 4A and more than 0.8A for the 5th higher-harmonic current Under 0.77A And 
more than 0.5A, it is made to realize about 70 - 80% of desired value of regulation so that the 
1 1th higher-harmonic current may be called more than 0.2A from 0.33A more than 0.2A from 
0.40A for the 9th higher-harmonic current. Thereby, a response is possible for a big load effect 
characteristic as a multilocular air conditioner like change of cooling capacity sufficient as a 
multilocular air conditioner, and the number of driver's stands, without reducing only generating 
of a higher harmonic too much and forming it into an expensive rank. 

[0039] The oddth 39 or less higher-harmonic current [ n-th ] or more [ which is superimposed 
on a three-phase-alternating-current power source ] by at least 15 Furthermore, under A 
(0.15x15/n) And (0.12x15/n) more than A, so that the eventh 40 or less higher-harmonic current^ 
[ m-th ] may be called under A (0.23x8/m) and (0.18x8/n) more than A or more by eight By 
being made to realize about 70 - 80% of desired value of regulation, interference which minds the 
power source to OA equipment, such as a personal computer and a word processor, especially 
can be prevented, and the engine performance in which it can respond can be secured to the 
cooling capacity as a multilocular air conditioner, and a characteristic load effect. 
[0040] Here, that it is made to lessen generating of a higher harmonic wave at excess only 
complicates the configuration of the above-mentioned converter and an inverter more than this. 
Below, in the block diagram showing the active converter and inverter of drawin g 3 , the block 
diagram of drawing 4 explains the detail of the output part of the isolation transformer 4 for 
detecting an electrical potential difference. 

[0041] By the above-mentioned active converter, detection of the electrical potential difference 
of the three-phase-alternating-current power source 1 is needed. So, N of the three-phase- 
alternating-current power source 1 is made common, the electrical potential difference of R, S, 
and each T phase is inputted, and the three phase output of the electrical potential difference 
whose pressure was lowered for every phase is carried out at the isolation transformer 4. 
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Moreover, the R phase 28, S phase 29, and the T phase 30 (or at least the amount of [ in a three 
phase ] two phase is good) are separately taken out from the output of the three phase like a 
graphic display to detection of supply voltage. 

[0042] Furthermore, the power source 1 (25) which is a voltage output used as the power source 
for circuits, the power source 2 (26), and the power source 3 (27) are taken out to juxtaposition 
through the diode module 21, the electrolytic capacitor 22, the regulator 23, and the capacitor 
24, as shown in drawing. 

[0043] By being able to make detection of supply voltage, and the power source of a circuit a 
maximum of 3 circuits by one transformer 4, and using one of the. output of this as the power 
source of a converter circuit by this, it becomes unnecessary to prepare the transformer for the 
power sources of a converter circuit separately, and becomes advantageous [ in cost ] that 
much. Moreover, the current supply to other circuits also becomes possible, and can be carried 
out to low-pricing by the whole system. 

[0044] Below, the electrical-potential-difference wave form chart of drawing 5 and flow chart 
drawing of drawin g 6 explain a halt of operation by initiation of an active converter of operation, 
and lack of the direct current voltage generated. Drawing 5 shows the direct current voltage 
generated by the axis of ordinate in the time amount of a from at the electrolytic capacitor 8 at 
that time, when the power source of the main circuit of an air conditioner is supplied to an axis 
of abscissa. 

[0045] When the power source of the main circuit of an air conditioner is switched on, the direct 
current voltage impressed to an electrolytic capacitor 8 serves as the voltage waveform 31 as 
shown in drawin g 5 . This voltage waveform 31 is detected by the direct-current-voltage 
detection -sensor 17 supplied to the transistor module for inverters from the event of the power 
source of the converter circuit 13 being turned on. 

[0046] At the time of the usual control, the microcomputer prepared in the converter circuit 
suspends actuation as lack of an electrical potential difference, when a undervoltage disregard y 
level is defined beforehand and there is no direct current voltage in a sufficiently high electrical 
potential difference, as shown in flow chart drawing of drawin g 6 . However, actuation of an 
active converter is made suspended noting that the converter circuit 13 has less direct current 
voltage than a undervoltage, since it is extremely [ time amount / until it becomes an electrical 
potential difference with direct current voltage higher / the time amount which reset of a 
microcomputer will take if it is made to make it operate as an active converter from a converter 
circuit when a power source is switched on as it is / than the undervoltage disregard level 32 ] 
short. Therefore, the way things stand, starting of a power up can be performed. 
[0047] Then, the stability electrical-potential-difference disregard level 33 further beyond a 
undervoltage disregard level is defined beforehand, and the converter circuit 13 will output an 
PWM signal to the transistor module 9 for converters, if the value of direct current voltage 
exceeds the stability electrical-potential-difference disregard level 33. The circuit is also less 
necessary as a means for the need of establishing a means to send the signal of initiation of 
operation separately to an active converter because this starts actuation automatically being 
lost, and sending a signal. By the above, when there is no direct current voltage in a sufficiently 
high electrical potential difference, a halt of operation is possible for the time of the usual 
control as lack of an electrical potential difference, and when the power source of the main 
circuit of an air conditioner is moreover switched on, the actuation as an active converter can 
be started automatically. 

[0048] Below, with reference to drawin g 7 thru/or drawin g 9 , it explains performing actuation 
and a halt of a converter circuit automatically. The block diagram and drawin g 9 which show the 
detail of the signal which has sent and received the block diagram in which drawin g 7 shows 
transfer of the signal of a converter circuit, an inverter circuit, and an outdoor control circuit, 
and drawin g 8 between an inverter circuit and an outdoor control circuit show flow chart drawing, 
respectively. 

[0049] As already explained, in order to control a refrigerating cycle 40 by the air conditioner 
with an inverter, there are the outdoor control circuit 35 and an inverter circuit 14. and the 
transmit data 51 (identification code — ) of the exterior unit control circuit shown in drawin g 8 
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between these two circuits for data transfer, such as operation and stop instruction of an 
inverter, and an inverter operation frequency command A classification code, length data, the 
address, a frequency command, an acceleration command, Transmission and reception of the 
transmit data 52 (identification code, a classification code, length data, the address, the 
secondary current, direct current power, a halt factor, operation frequency, a Vdc detection 
value, BCC) of an operation situation, a capacity code, a model code, BCC, and an inverter 
circuit in a transmission line 36 are exchanged. 

[0050] The converter circuit 13 supervises these transmission data 51 and 52 as follows in a 
transmission line 37. In drawin g 9 , it judges first whether the frequency command data in the 
transmission data 51 and 52 are 0. If it is not 0, operation will be continued as it is. Similarly, it is 
as follows. 

[0051] (1)If real frequency data are not 0, operation will be continued as it is and, in the case of 
0, it will progress to the following step. 

[0052] (2) By the existence of a halt factor code, if nothing, operation is continued as it is, and 
when it is, actuation of an active converter will be suspended. 

[0053] By the above, when an active converter does not need to drive, the converter circuit 13 
can judge ********, and an active converter can be automatically suspended now. And the 
circuit for the need of sending the signal of a halt command separately being lost to the 
converter circuit 1 3, and sending a signal of the outdoor control circuit 35 or an inverter circuit 
14 is also less necessary. 
[0054] 

[Effect of the Invention] According to this invention, when changing the load sharply like the 
multilocular air conditioner to which two or more sets of interior units are connected, generating 
of the social-problerrHzed higher harmonic can be reduced more, and cooling capacity can be 
expanded, it can respond, and the air conditioner with an inverter in which fine capacity control 
is possible can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing a refrigerating cycle to the Lord of the air conditioner a 

with an inverter concerning one example of the air conditioner with an inverter of this invention. 

[ Drawing 2] It is control-block drawing showing the control element centering on the interior unit 

control circuit and exterior unit control circuit concerning one example. 

[ Drawing 3] The block diagram showing an active converter and an inverter. 

[ Drawing 4] A block diagram with the detailed output part of the isolation transformer for 

detecting an electrical potential difference. 

[Drawing 5] The wave form chart of the direct current voltage generated from the initiation 
event of an active converter of operation. 

[ Drawing 6 ] Flow chart drawing explaining a halt of operation by lack of the direct current voltage 
generated. 

[Drawing 7] The block diagram showing transfer of the signal of a converter circuit, an inverter 
circuit, and an outdoor control circuit. 

[ Drawing 8] The block diagram showing the detail of the signal sent and received between an 
inverter circuit and an outdoor control circuit. 

[Drawing 9] Flow chart drawing explaining performing actuation and a halt of a converter circuit 
automatically. 

[Drawing 10] The graphical representation showing the desired value which regulates generating 
of a higher harmonic, and the experimental result by one example. 
[Description of Notations] 

1 [ — Isolation transformer, ] — A three-phase-alternating-current power source, 2 — A noise 
filter, 3 — An alternating current reactor, 4 5 — R phase current sensor, 6 — S phase current 
sensor, 7 — The transistor module for converters, 8 — An electrolytic capacitor, 9 — The 
transistor module for inverters, 10 — U phase current sensor, 11 — V phase current sensor, 12 

— An induction motor, 13 — Converter circuit, 14 — An inverter circuit, 15 — Supply voltage 
detection, 16 — Power-source current detection, 17 — Output voltage, 18 — A motor current, 
19 — Converter PWM signal, 20 — An PWM signal, 21 — A diode module, 22 — Electrolytic 
capacitor, 23 [ — Power sources 2 and 27 / — Power sources 3 and 28 / — R phase voltage, ] 

— A regulator, 24 — A capacitor, 25 — Power sources 1 and 26 29 [ — Undervoltage disregard 
level, ] — S phase voltage, 30 — T phase voltage, 31 — A voltage waveform, 32 33 — A 
stability electrical-potential-difference disregard level, 34 — Converter start-up time amount, 35 

— Exterior unit control circuit, 36 37 — A transmission line, 38 — An interior-of-a-room side 
heat exchanger, 39 — Outdoor side heat exchanger, 40 [ — Inverter, ] — A refrigerating cycle, 
41 — A four-way valve, 42 — A compressor, 43 44 [ — An interior unit control circuit, 48 / — 
The fan motor for exterior units, 49 / — An interior unit, 50 / — An exterior unit, 51 / — The 
transmit data of an exterior unit control circuit 52 / — Transmit data of an inverter circuit. ] — 
A remote controller, 45 — It is detection equipment and 46 whenever [ room air temperature ]. - 

— The fan motor for interior units, 47 
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SJ^iS«:fiM-r h% 3 &©i§!Bi£®££ 2 . 3 0 A* 
50 i, 6 AJit±. 05/X©iS«li^l . 14 



5 

7 7 A5fcm. »^0. 5AJiLt. m9'X<DT5ffl&Wm$: 
0 . 4 0 A *»6 0 . 2 AJiLh, m 1 1 *©»«««** 
0. 33A*^0. 2Aa±tl/t^5. 

[0 00 9] 3 6«c. BH&SMWcSS-r &4>tt < <b 
& 1 5«±-C3 9 «T©^*©»n &©»«*«»£ 

(0. 15xi5/n) A*H, <0. 12X15 
/n>A«±. 8«±r4 0«T©«»^O»m*©l« 
3i?fi®jfc£ (0. 23X8/m) A*?iS. *>o(0. 1 
8x8/m) AW±iLTI,>5. 

[0010] 36(C, *?gi9J©£ajMfnttt;J:. S^fStt 

3tt. h 7>^X£^i^-;KC^3n£ii;s!E^JI£ 
£/jg-T £ 3 > - £ f- =y > X 3? y ^ - ;U £ 

[0011]$ e>fc, g$j*«S6tS£igS&T & h 7 >i/x 

xflsuri' h;u©m**««s63n. -e©a}*£f£fliE-r£ 
y»-;Koa**«»3ti, ^©m^^wr^cicc 

h;Uia>^--^ffl h ^^^^-^©Riiccisw- 
e.ti. H$B©5£&m^©RfB&o { stB©misfi;£tfciH-r& 

©Hi** 6 =tB©3£i**w©&te-*ft-e*i©«E*tfttti 

H*B©&efE«8S©MEtttBfc*:foti--t\ PWM{f^£=i 

[0 0 12] $/c. ±IBiCfct,iT, $e^h^>X©tli^ 
£3>^-£[elSg©mjS£ L,TO&„ 3 6tC, 3>.k- 
£ ID SS©«® # A -> fcB# * A> £> it jfc«IE©t£ f±5£ f 5 ^ 
R i . ^&5£#/ciuieit j£^lII©;R£^JI*&tH U -^U 

tch. PWMfi#£:3>A?-£/B h >i^X - 

[0013] 36tC 2g«IEJffl^^^©^^tS$lJiai[pl 
8Si. M^tiiUffl)llIS§i-Y>^--^|HlH§i©P^-C^O 
rt^eMf 1 -^©!*)^^:^^^ 3>^'-^|5]8S©|g 
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[0 0 1 4 3 3<E>iC ^KHM^8©£WWHa)|3 

sgi. ^ii*iJiJPi5issi^>yN--^iiii{s<t©Krtfo-c 

*BfS©|gttRtff*±*ff5*«£*«*T(,»S. $ 

fc. xftwicjzzmjjm&mmz, =tB£&miSK:&tt 

10 *-f-.>l/#>f K**i8tt6ft/c:3>>--«-£fljh-7>i>- 
3>/n*-2JB h ^>^x**i?^-;U©F B ^{c^Wi=>4i. 

=«©£**ffl©R*BRo c sti©*»£*Ma-3-s Rfam 

^h-7>x<h. mmi- v>xccj:or^fcb3nfcHffi3S 
^S?/l©SE{jWBic,fc*>t*-T. PWM<t-^*=i^y^-* 

20 ffl h ^i^X^i^-JU^tB^-r&n^-^dlggi 

[0015] 3 6«c. ±ffi*fcSHftKatt. »h?> 
X©tH^)* a >ys- ^ HB8©*«ti-r C i i L/ 

©flMBW A ofc^* 6iS i£«E©ifctB*T ■S^Ri . 
i[«E«BE©ll*HSSE«BEttau^^*iHitfc6. PWM 

30 ^Si*«*ytct*i|*«4i/rir»«. 

[0016] 

^•clE8&-r-2>©-c. W^.tf^^^«l(gfP^^i-©J:5 
tcsgpMr©®^©^^. gateft i'K j; -> r ftisf^A * 

PWMra-*©H«»*gE*.SC&«:j:oT v »t4*5M 

i&r s e as«E* =ffiSESiE«B«> 6^is-r ^ ©-c . 
mwM^^xfAiorA^^t-r-s^janr. ^u* 

Zm^Zm-Slckb'*; S»a<tfi»»*. $f>(c, ass 

X-^s^Lt^L, HtB^W,©ilBE<!;ll]G 

[00 17] cti(CJ:-,T. 7.4 >9->lf<DW&i1fi&< 
ft*). WIWK©«*3&iw«K:tts=ffisas*iH«:*ji,»r 
so ^©^{c^tB-r^P^^^Ufflu^Sr- 
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-5>C<ttCj;i9. f}fi«lJIH 1 *ffll»&t»f&*©:3>7 r 
G/c#oT. EEIIi#to0<K»©i3^H*«fc9l2;<T.S 
*i43*££»9Jfn«tt £*©J: ^ £*■©©»##;* < gg» 

[0018] ±tefC*jt,^T. 4>&< <!: &HtB3£it 

2. 3A*p60. 2 Ai-T-SCiCC^O. 
«£Lr3fc#&ftlBt^tt£©ttiB*tt«U jfrofcW 
«©*&£*3fe#fcfB* TM8SS ftfc2SU»Rl»**fi&-C 

[0019] 3 6 ft. 4>fc < 4 t>=ffiS3k«flUCSSr 
6W3&<Dl£gi&3tifo& 2 . 3 0 A*j®, 1 . 6 A 
feLk, IS 5 ^©iSSIBigmiJfc* 1 . 14A*?g t *o0. 

8 a m±. m -x<D-mmmm&z o . 1 1 a 

0. 5AJJLt\ m9^©Hfsaig^«:0. 4 0A*f> 
0. 2AHJ:, mi 13C©iK3fi&«ift£0. 3 3A#><=> 
0. 2A«±£-j--5C£ecJ:D. BHBift©$B£;ft:W&a 
g«Cf£i)£-f Scia<. &^£MM$ mt V X%ftt £ <§ 

[0 02 0] 36tC. =ffl3flffifc*«C*fi-r *4>fc < <t 
1 5«±*C3 9«T©^»:fc©*n&©WWS«iil£* 

(0. 15xi5/n) A*i, *>o{0. 12x15 
/n)A«±. 8«±"C4 0«T©««*©*m*©lS 
l$giS?jfc£ (0. 2 3X8/m) A*S, *>o(0. 1 
8x8/n) AfeLhi-rSC4{Cj:»). #tC. i«^©W 

[ o o 2 i ] $ e>tc =tH©£*wiB©&tt-e*i-e*i«c 
<Dmj]%\S.tfitmE. -5 3 > a- f- ? > -^x # 

[0 02 2] 3 6tC. 3£&flttMK©Klb& h 5>i>X * 
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is* -;i>©tb2j-c*£ utiso'vti©msit^^tfi-rs u 

^ -;wc P WMff-^^m^-r £ -Y £lel8S£ jfeHit 
£t BEW«*-*T*4R»««i«%. •€© 

ftw CC(6 D-CWisSESHm 0 ft* 6^mi8©iEft& S 

^ x-i vf-isy s 4 xts. evz& © y 2» ^vu^jTu 

Yvyiy^^^J *-)V<DT^cm-)h 
*l. HtB©^^©RtlRO'Sffi©^«E^^lii-r-2)R 

20 tB^*>6=tB©3?ssmiK©sffl-e*i-eti©mffi%*iUit- 
silh^^t, nit h^vxccctort^ws n/cH 

*3>a- jriais©ttf^«:j:-o-c«««:«E-r CiT, iS 
[0023] sesc^ ±istc*j^r. itjE^iMi-rsfc 

to©,^M h ^>X©tB^3>^'-$[HSg©maSiT'5 
30 Ctlc<i:-oX. 3^^^-^liISS©^^© h 7>X5rJ?'I 

$/c> lfi»h^>XA»6». 3lel3S^-C«ag?:^»3 
/c1-Ci)!)5-C*4©r, te©[HS§^©^j®^^pJ^4 
«c0. ->X7-A^[*r©ts«t§lbcc^:^<§F#-e*-£, 0 

[0 0 2 4] S^CC, 3>^-$@Sg©m®3&SAo/ciB# 

5fgiLT. fiifc«£©tfc£l3-fc>-y-£f§:W. iS^mil 
©^ja«BE*Uu^il-4. ^S«BEIftmU'<Jl'*iBiL/c 

40 iBiR«ff©<l3&JS3E«EE«iffi l^<>l*mz.tc 

cncciO. ii3?©3iiJWFtt. jS^EE^^^L^EE 
«c«cl»4#«ffi^JEi l/T«if¥©flt±*«Pl«BT?. U^fe 

3smw«©£@re©^*aAi/fc£*. etb^cr 

?f LT©Si)^?:gg^-r^C<!:*5-c 

S'J©|5ISg^4**>6Ti'7-^ ^a>^-5f©»fH8^ 
^rttl^-r *jj[**)5c < -r C i Ai-C # 6 . 

50 [ 0 0 2 5 ] $ etc, smp|fat8^fis©^^fijtsp@ 



C6) 
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tfift. Hfc&a-F. HffirJ-F. BCCfti'. -f>7<- 

7FUX. iS**#. MSS, S^i^l 

ffl&L KWIEEtttHiB. BCCiiitTfttf. 9«ftft 
fr. ^* 5 63>^'-^|5]S§<Z)|gSiS<y-'#±^^®tc^ 10 

[002 6] 3 6ic. ^^tR^tt<Z>£»H9Mffll|g| 
SS£ . 30HNNMaBf*>6 f m8^©Wt?tf-» 

£IsI!§K:t £7- -f ^^-^©jlSfc 

®S8^W*P3>fc*»-*©AtH;fr*J<- h*il*n-J-4 

[0 02 7] 3 ^^'-^HSgCDlBSdSOWlh^^f 20 

53M3£«. 3>^-*@&#S^iiCdPlH]Sg£ <f 

r * f r/n £ £ or (DMitt < x £>ji 
»=i £msg£ t r«w 6nfcv ^ t> p n > e * - 
[0028] *fc. *&w<D£.&m&mt>mmimcm 
&mwj:<i)fttiLTz-mmmznm±. m&xzzm&tc 30 

-r&HSSk^fefc^;* f- A £ ©&«&-( ticm^x-z 
[002 9] 3 e.tc. ±f2B^&£IStt. 3 £ 

£. K^tIE©ffi#3cSmE&fflU^U£!ig;i/<:e>. P 

7^D3>f s -$ 
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zzmz-tciyzf-Axte. *©p* i-zumx-sz. 

[0 0 3 0 3 

i$mffl] ykmwontmzm i &i»us3;Ro'igi o 

p^^r**,, 02 w. pc<, ^rtm^iHiss. m 

ir*5. i3tt, —H*te0!|-c*s-r 
1SW*&©T ^ ^ h rf-a - £ ^ 
Os^l^L/tl,^. ilOiJ, -XJ6^{c<fc-7t, 
f#e>ftfcifgiii©e>£-?-e&9. ^fK«S4;x©^PI^«c*j 

or. ^<Dmm<Dmmmtmm.m^7riUxi,>to 

[0 0 3 1 ] BlKfcUT. ft$lM*<>l<4 0«. «SSJ 

©srtmffl^5s^i§3 8 £ . sjnmmm&mmz 9tm 

#ft£^x.£EH:##4 1 £. BBBWI4 2tCJ:oT«fi8S 
tlTOS. ESH$4 2«:. f^gBCcM^aajiti 1 2 
U gf&ttlHR 1 2 CDHI^ClCDr^CDiSA • e*s 
■ ttm^f "5. ?e.(C, -f>A'-$4 3H, Hffl£*ft« 

/&0TE*§t!iS4 2ft<DiHMntltt 1 2 &S£&Mfi|rr 

[0 03 2] 02©8HJ8ll:/P v i'ElfCfct^-C. ^rtfK4 
9(CW. ^ti*IJ®)|5ISS4 l?H5 0tC(J, MPY 

W/mmVi 3 5 <9 . ^[*3^$IJ«8S4 7 (Ctt y 

TO77>*-i<4 6*5fi?h, ^»J®@g§3 5 
«CWE3*#4 1 £. r >*-^4 8*5^3 

n-rc^„ s?MMHiaiiai83 5 t-r>^-ar@iisi4i 

[0033] JiiT. SEaEaas»»6iSstaEE*t6iW!-?-* 
«ifi»*^ ^. £ c t «c <fc xmn 3 ti ^ -< ^ 

i«Si«»©^»£ri©j»lM©B«« ( I EC i o o o 
- 3 - 2 ) 4^0. C©flWT«:rtH33g«»ima©«B 
^J©fi|{S £ UlSiS© Hffl W £ T S C £ *5-c * -5 . 

[0034] 
C*l ] 



12 
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-Mr M| »tK **r Kr 

* W ffl Ja IS 


A sH at m 3ft 




A n K 1 X 


i ii / 




V » • / 




3 


2.3 0 


2 


1.08 


5 


1.14 


4 


0.43 


7 


0.7 7 


6 


0.30 ! 


9 


0.40 


85n540 


0,23X8/n 


1 1 


0.33 






1 3 


0.2 1 






1 5<n<39 


0. 1 5 X 1 5/n 







[0 0 3 5 ] §3iCfcC^, V c 7lsV>7, J ?*2V'^-)l>l 

ifititcMM h zr > X 4 * 6 SM^EEO^tti 1 5 <b , 38ft 
h^3CDW^5C03Q:^ti/c«Sfe-fe>1f 5. 6^6 

aasssssoifta i 6 cne»cDi^e,zfB«s 

a^l QmjE4imD<iffifc:&&<J; 5&SSfc£PWM«-st 1 20 

t}^M^titc^mm<Dmm^^^>V'S^(DmKM 1 

n>f : >1t 8 Offi«, 2 0 0 0-5 0 0 0 n FGCT£C 

;l/3£2-l 4mH<Dmit?&C£lc£^Xtm£ti 
£ e £ fc, Hffl3&ftm?S 1 (DSIIigajfif £ 2 0 0 Vit 

ffitt. 3 4 0V*IjgtCj?IE<*ti£o f&SSSH^ffl 
£IC<*9 2 70 V*IfiEr*0, TZ^irf^Zsrt-Z 

$14 2 CD^a^^-r C t ft < , ffe*MW*8B*tt*-C 
[0 03 6 ] E»«*:-* 1 2 it. liiJdmE. 1 7 ««« 40 

tetiifttdmmtez/V \ o, i i ^e^-^sifti 8 <t. 
h^>^x^^^^-ji/9 onag ± u r «** s n fc¥» 

X#^*~;l,9£igI&^&PWMfI-Sf2 0*tff;fcT 

fir, cntcj:o, -*>><-*#tiij5S3n&. 

[0 03 7] W±Q<£5&:n>^-££^ 



[003 8] S/c t ilOtt tttWc> KMK>%8k 

*»tt*CCJ:*^ffl*7SLfcfe©r*0. 4>ft<<h& 
*3^(DJSMift«6fe*2. 3 0AM 6A£I 
±. 95^CQAnft«ijft&l. 14A*R *>O0. 8 
AfcUL »7JX©WH««ft*0. 7 7Am fro 
0. 5AfeLL fB9^COiftlHttS%«:0. 4 0A*6 
0. 2AK±, 3U l^C©J*BI««iJt*0. 3 3A^6 
0. 2 A«±<bS5J:5«:. «M©B««©««7 0- 

[0 0 3 9] 5 6CC V H*H£»«iKCCSa*r&4>ft< £ 
*> 1 5«±r3 9«TO»»^0*n*©i*il«««* 

(0. 15xi5/n) AM ^(0. 12x15 
/n) AKi. 8 61174 0KTOWR*©*m*O|[ 

laatais* (o. 23xs/m) A^m. *»o(o. 1 

8xs/n) AULbiS^Jz^ec, ftMOSttflOtStZ 
7 0-8 0«*SBW**J:5«:"r*Ci«cj:0. 

[0 04 0] c cr, cnw±imc 
accfec^, *EE*tftm^sfc^cr>a»h7>^4©ai 

[0 0 4 1] ±ier*^-/ ^rJ>y%'-^r«, H+B^fiS 
X4CC« % =tBSEi»«»10N*=i*>CClyTR > S, 
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^EE©#:fflffl(C, Rfl2 8. S*B2 9. T*B3 0 

[0 04 2] 3 6(C. IslSSfflSaiii&SmBEtb^-C*^ 
111 (2 5) . II 2 (2 6) . 1gig3 (2 7) £, 

>tl-22. 3>f>f2 4^Lt 

ttPiltCWltcLX^Z. 10 
[004 3] CtUCiO. 1 o© h^>X4-C^j^J£ 
©fcffl & @»©l«&** 3 HIS *rffi£C 

-,-tr, 3>y<-5f@K©i«ffl©h-5>^*a!Bft«!Wtt 

[0 04 4] -^^(C. 7*7- * ^n^-dKOttfPIJ* 
H5©UEggi50(!:. 06©7n-?-t- h0tC<fcoT 20 

[0 04 5] ^MPfPti©^PS§©mjS*iS:AU/c<5: 
m^3>T : >^8fcEIIftD§n^it^EE«, 05 &c 
**TJ:5ftlEE«9&3 l C®SE»«3 ltt. 

3^<-*iBl 3©®S*SA-pfcB$j£>6. -t>/*- 

^ffl h 5 > £ * y a - Mcmn^-r zmfcrnKiktii -fe 
[0 04 6] m^omwm, =» ^ssgrttciaw e 30 

#P3>b" » — S6<07O-?t-h§ 
ic^-TiMc. *slffifcHiL^>u«:*a&je«>. 
ffi*9E#i«C>IJE«ettt»£ *^)E^FJSi LrttfP«rfl»± 
-f& 0 tCW. C©££1iiI§i£?£AUfclK?. a 
3f@I8*>6 T * f- ■< 7 3 > /<- * £ L- T Stiff 3 & «fc 5 
ic-f5£. v-Y i'03>f a -$©'J-fe •> Rcg-r&B# 
HW. iL^E^SmEl^tBb-^Jt'3 2 «fc 9iSl»IIi 
{C!&S3J-C©^ra«fc0fe@ffiCCSt,»©-C. n>/^-5?m 
SSI 3«, i6**EE#:*£*IE£9#ttC»&l/T. 7* 
f^-f ^3>^'-^©9(lf^«:<?±3-B: •SCttCftS. Ltc 40 

#ot. c©**rBiiaAi^©iett39ir*ai»£:t 

[0 04 7J^CT\ § £>lC^&m!£tfimi-'<)l>*MZ. 

tc%mmKtkti) l^ov 3 3 zf>ibm&>. a ^@s§ 

1 3 «. fiiilEIE©fl**£j£lflEtfttH 3 3 £® 
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<tD. iI3?©*i«i*. BiftlBE#3c*»iKt>IEE«:!5ti» 
#n»©£@S8©ll*SA0fc£S. SttW«:7*?w 

:/3>^--££ 0T©ttffc*w*&-r£c<!:2&j-c**. 

[0048] otTCc. 3>A-#|5|gg©lga&&c*fS t Jl:* 

S^*l)fPPSS©fi-^©e*?r^T^O v *0. 0 8 ». 

- * @K tM^$ir®lHlSS©FBi-e^ L r t » ^ 
©f$$ffl£^-r:/n ? :?0, i91i, 7 a-? 1 -r- m£ 

[0 04 9] -Y >'<-*tt*3gjnWfn»rB:. KJCISBJ 

§1115111883 5 £^>^' -3? HI8&1 4*5*4 „ fUt. C 

zmMs%m.m%<§m<D?~- *eit©jt«>ccH 8 cc^l/c 

ittetftSL 66^33— F. tR@3-F. BCC) , 
-r>/s-^[i]SScD^fi-7---^5 2 (Ujgfja-F. «Si]3 
— F. 1>>^Xt : "^. -^i^. iSiJSS 

2). MS@. a^Jil^. Vdc^tBM. BCC) 4 

[0 0 5 0 3 3>;-?-£[51S§l 3«> Ctx^e^f 1 -^ 
5 1,52 ^gsISS 3 7 -CJLXF© J: "5 K1RT5. H 9 
(CfcC»r. eSf-jr5 1, 5 2 ©*©JB?K«Jg 

^■f"-^*5o-c*-5,^ijK-r-s„ o-c&wnn -?•©* 
[0051] ( i ) suaifta^- *#o -e^c^n«. * 
t? 0 

[0 05 2] (2) K©*««CJ:»>. 3ftt0 

tt6tf. *©**aK*iMt«0, W0©^«. 7i>7- 
^ 7*n>^--^©|gi!j?:#iJ:T4o 
[0 05 3 ]eLhKJ:r>t. 7*7-^ >/■>'- £#ifg 

Ct^-C^^cfc-^iCJ&S. ^bT, ^$1J©|5ISS35^ 
^>^-$|5ISS 1 4 W> =i>.k-£[5|S§1 3(C>FtO, ^i] 
jtCcfp±tg^©fi^?:il4^AS^< ft*), ft-^i^ 
fc«)©lpIB§ fed&B-C tt < ft S . 
[0054] 

S&f^JS^KfcCiT t>. tt^FWtLo-o*4?Spig© 
[HE©ffi*%^] 

[0 1 ] *«W©^>^<-*f**3gSUWW«©— !«fi« 
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[03] 7 »f >A--i!Sy'f 
[135] TZt-h 7^>^~Z<DMttm!tkm&fr%£f& 

[06] £i&$tizmmmf£<DT-!£icj:z>mr?®±*m 

& ? a i-i, 
[07] 3>^--^[iis§. j>s-<-z®m. j&a^.9\-m 

[08] j>j*-z ^^m^-mwrn^m-cm^vc 

[09] n>yx--^|5]8g(DlE«jRj>'^±?re«iW«T^ 
C t ZI&W? Z> y a - ? * - h 0„ 

[0io] mmwio^zmfflTzmmmt— mmmic 
[l?-*f©t&BJJ] 
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4 h 5 >X. 5 - R+amiS-te>it, 6 - 

x^v^-ju, i o-ufflmss-fe>t>- l i i-vffii 

jt-fe>-9\ 1 2 -^jg^Sm 1 3-n>^--^H]SS. 
1 4--T>^'-^0gg. 1 5-^®^E^ffi. 1 6-« 
igimifc&to. 17-tH*«£E. 19 
•••3>yS-^PWMff#, 2 0 ••• PWMff 2 1 - ^ 
10 -Y^-— K*^^ — JU. 2 2 •mfiS3>T : >-9-. 23-U 
2 4 - n>7 r >lJ\ 2 5-liSl, 2 6 - 

mmz. 2 7-mm3. 2 8-rme, 2 9-sibs 

JE. 3 0-TIIHEE. 3 1 3 2 -*JBSEE 
IfctHU^k 3 3- •£5ESEE&tt}U^;h 3 4-3>;< 

-*i»KiM&B*iBK 3 5-apMtMMK 3 6, 37 
-eaiB. 3 8 -snnNisaiks. 3 9-sjn««^tt 

4 0 ••■^MtH'^Jk 4 1-E3^#. 4 2 -EBB 
IS. 4 3--0^'-^, 44-'Jt-F3>hP-7, 
4 5 -MrtSa*ia^S. 4 6-MF*3mffl7r>^:- 

20 4 7 -srtauwffiHsns. 4 8-i«ffl7 7 >t- 

4 9-SF»i«. 5 0-S?fi, 5 1 -SttaffllffllH 
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